Cerv&al jo&t disease in rheumatoid arthritis
Accepted for publication lOth October 1992. axoidienne ou sous-axoMienne. La subluxation atlo[dienne se subdivise anatomiquement en antErieure, postErieure, verticale et latdro-rotatoire. En plus de l',istoire et l'examen physique de l'arthritique, une Evaluation radiologique de la colonne cervicale est fortement recommandEe. Gr:tce d l'identification des lesions anatomiques spdcifiques, l'anesthEsiste peut prEvenir et dviter des mouvements susceptibles d'entra[ner et d'aggraver les complications neurologiques. Dans l~ventualitd d'une situation d'urgence ne permettant pas d~valuation complete, l'anesthEsiste doit toujours prEsumer que &patient rhumato?de souffre d'une instabilitE du rachis cervical grave et agir avec extreme prudence.
Patients with rheumatoid cervical joint disease (RCJD) may be at risk for severe life-threatening neurological problems in the perioperative period. The challenge to the anaesthetist is in understanding the various anatomical abnormalities of the rheumatoid cervical spine. This allows the anaesthetist to design an appropriate management approach to these patients.
Demographics
The prevalence of rheumatoid arthritis (RA) in the USA is estimated to be between 0.3-1.5%. I The disease is autoimmune in nature, and any of the body's synovial joints may be affected. Cervical joint involvement has been reported in different series to affect between 15-86% of patients with RA. 2-5 Higher incidence of cervical joint involvement in RA patients occurs in those who are seropositive for rheumatoid factor, those with severe erosive disease of peripheral joints, and in patients on longterm steroid therapy. 2,5,6 Whereas RA has a female to male predilection of 2-3:1, cervical joint involvement appears to be more common in males. Patients with juvenile RA do not appear to be at risk of developing RCJD. 7
Anatomy
The normal organization of the cervical spine allows a high degree of mobility without damage to the contents of the neck. This complex integration of vertebral bodies, facet joints, synovial capsules and ligaments can be se-CAN J ANAESTH 1993 / 40:2 / pp 154-9 verely disrupted by RA, leading initially to cervical spine subluxation which is followed occasionally by ankylosis of the cervical spine. The resulting cervical pathology has been divided into two main categories based on the anatomical abnormality: atlanto-axial subluxation (AAS) and subaxial subluxation. Atlanto-axial subluxation can be further defined by the particular direction that the atlas (C0 subluxes in relation to the axis (Ca): anterior AAS, posterior AAS, vertical AAS, and lateral/rotatory AAS. 6 Atlanto-axial subluxation The C~C2 vertebrae, interposing discs, ligaments and joints are the areas most commonly affected by RA of the cervical spine (15-35% of RA patients). 3 Depending upon the particular supporting element which is destroyed, the atlas may sublux in relation to the axis in one of the four above-mentioned directions.
I Anterior AAS -C~ moves forward on Ca due to trans- verse ligament destruction 4-6 ( Figure 1 ). This can result in compression of the cervical cord by the odontoid process. Anterior AAS compromises 80% of all AAS and is determined radiologically by examining the flexion view of lateral neck x-rays. Magnetic resonance imaging has also been reported to be useful in evaluating not only bony destruction and movement but actual neural compression. 10,Jl Subluxation is said to exist when the distance between the atlas and odontoid process in the lateral flexion view exceeds 3 mm in patients over 44 yr or exceeds 4 mm in younger patients.
Posterior AAS -C~ moves backward on C2 due to odontoid peg destruction ( Figure 2 ). This is a rare form of AAS accounting for only 3-7% of patients. This lesion is best demonstrated on lateral extension x-rays of the neck.
Vertical AAS -Erosive joint diseases in the atlantooccipital/atlanto-axial joints leads to destruction of the lateral masses of Ci. 3,6,9 The odontoid process may then sublux upwards through the foramen magnum to compress the cervicomedullary junction ( Figure 3 ). The 
S u b a x i a l s u b l u x a t i o n
A less common deformity than those of the CIC2 region, subaxial subluxations (subluxations below C_a) occur in 10-20% of the RA population and appear to correlate with disease duration (as compared to AAS which do not correlate with disease duration). 4, 6 Compared with subluxation at the atlanto-axial level, subaxial subluxation with its pathological change of facet joint destruction can lead to earlier cervical column and spinal nerve compression because of the smaller diameter at these lower levels. The commonest level of involvement is C5C6 but more than one level may be involved. Lateral views of the cervical spine reveal a step deformity > 2 mm (Figure 6 ).
While synovial joint destruction initially leads to subluxation, it is important to bear in mind that cervical spine ankylosis may develop as a final pathological state of rheumatoid arthritis. This ankylosis may result in a flexion deformity of the neck. J~,13
Evaluation and anaesthetic management
Patients with RCJD may present for surgical repair of their neck pathology, or for unrelated surgery. Those with poor neck mobility may present difficulty in visualization of the larynx. Other patients may be at risk of neurological and/or vascular damage resulting from cervical subluxation during laryngoscopy or neck positioning perioperatively. Deaths have been reported related to manipulation of the neck during the perioperative period in these patients. 14-16 Consequently, in addition to the assessment of other medical problems of RA, it is important that the anaesthetist evaluate the cervical spine for RCJD.
Patients with RCJD may present with a puzzling array of symptoms and clinical findings. Disruption of the norreal vertebral anatomy may cause vertebral artery compression, as well as compression of the cervical cord or spinal nerves. Patients may complain of occipital headaches (due to entrapment of the CICa roots); dysphagia, dysphonia, diplopia (due to cranial nerve compression with vertical AAS); persistent pain in the neck and arms (due to radicular entrapment at the subaxial level); involuntary movements of the extremities, attacks of dizziness and numbness in the upper extremities (due to long tract compression or vertebral artery insufficiency).
Physical assessment of these patients may be difficult due to the joint and muscle abnormalities associated with chronic RA. Long tract signs, spastic tetraparesis or paraparesis are suggestive of RCJD.
The usual preoperative physical examination with demonstration of neck flexion and atlanto-occipital extension to predict ease of laryngoscopy must be conducted gently, especially in those patients complaining of symptoms exacerbated by neck movement. 12.~7,~s Thorough assessment is required because both non-reducible and rotational subluxations and the later development of cervical ankylosis of RA may greatly interfere with neck mobility making laryngoscopy difficult.
Since cervical involvement in the adult form of RA is common (15-86%) and may be present in the absence of signs or symptoms, 19 all adult patients with RA should undergo radiological evaluation before anaesthesia. On the basis of the resulting radiological findings a "lesion specific" approach can be developed to head and neck positioning both for laryngoscopy and for perioperative head positioning (Table) . For some surgical procedures regional anaesthesia may be appropriate and may avoid the need for neck manipulation.
Atlanto-axial subluxation
1 Anterior atlanto-axial subluxation -Anterior AAS is worsened by CiC2flexion. Extension of the CICa joint by direct laryngoscopy is therefore tolerated. The head should be maintained in a neutral to slightly extended position throughout the perioperative period. Since the odontoid process protrudes through the foramen magnum, both flexion and extension may cause medullary compression. Lateral shift or rotation of C~C2 may compress vertebral arteries and/or spinal nerves. Severe lateral shift may lead to spinal cord compression.
Uncontrolled vigorous manipulation of the head and neck may cause spinal cord compression.
Avoid CIC2 flexion during anaesthesia induction, surgical positioning or transport. Direct laryngoscopy is tolerated since CIC 2 is in extension. CiCa extension must be avoided.
Direct larnygoscopy poses a significant risk -is best avoided. Neutral head/neck positioning is mandatory throughout the perioperative period. Direct laryngoscopy should be avoided. Avoid any rotation or lateral movements of the head during tile perioperafive period. Nonreducible head tilt may preclude direct laryngoscopy.
Direct laryngoscopy with neck stabilization in a neutral position should be tolerated.
sened by CIC2 extension. Therefore direct laryngoscopy is not recommended. (Refer to recommendations below for vertical AAS.) The head should be maintained in a neutral to slightly flexed position.
3 Vertical atlanto-axial subluxation -Vertical AAS is the most life-threatening of RCJD lesions due to the potential for cervical medullary compression. Throughout the perioperative period, the head and neck should always be maintained in a neutral position. Neutral positioning for the cervical spine can best be achieved utilizing the Philadelphia collar with bilateral sandbags joined by tape across the forehead. Soft collars, extrication collars, hard collars and Philadelphia collars alone are not sufficient to prevent flexion, extension, lateral or rotatory movements. 2o For airway control direct laryngoscopy, either awake or under anaesthesia, should be avoided. Safer techniques, which rely less on atlanto-axial extension, include awake fibreoptic tracheal intubation, 21 awake blind nasal intubation, 22 retrograde intubation, 23 or awake tracheostomy.
4 Lateral/rotatory atlanto-axial subluxation -These rare lesions will be exacerbated with rotational or lateral head movements and the anaesthetist must be careful in avoiding these directions of movement. The CIC2 extension during direct laryngoscopy is tolerated as long as the patient does not have problems with this movement preoperatively.
Subaxial subluxation
This collection of lesions is potentially exacerbated by extreme flexion and extension movements of the lower cervical spine. However, these lesions should not cause great problems since the lower cervical spine is straight at the time of direct laryngoscopy although the larynx is flexed. 24 Therefore, as with the recommendations for traumatic C-spine injuries which these lesions resemble, direct laryngoscopy with neutral neck stabilization should be tolerated. 25 Unlike patients with cervical joint subluxation, in whom movement of the head and neck may endanger neurological or vascular elements, the cervical joints of patients with late-stage cervical ankylosis may be fixed with resultant limitation of movement. This should be recognized and evaluated preoperatively in order to plan an appropriate approach to the airway.
In summary, when time allows the careful radiological evaluation of the C-spine, the anaesthetist can utilise a "lesion specific" approach to intubation and head positioning. The perioperative head position which is tolerated by all lesions is the neutral cervical spine. Direct laryn-goscopy should be avoided in cases of vertical or posterior AAS. Patients with other RCJD lesions should tolerate direct laryngoscopy.
In the urgent, life-threatening situation in which no time is available to evaluate the cervical spine radiologically before surgery, an approach to intubation must be developed which allows near total immobilization of the head and cervical spine. Since near maximal atlantoaxial extension is required for direct laryngoscopic visualization of the larynx, 24 the authors recommend avoidance of direct laryngoscopy in these patients. Use of one of the airway techniques previously recommended for vertical atlanto-axial subluxation management is suggested. The authors' preference is for awake flexible fibreoptic tracheal intubation.
Conclusion
Rheumatoid cervical joint disease is a common manifestation of adult rheumatoid arthritis. In the patient presenting for elective surgery preoperative radiological assessment of the neck is highly recommended. Direct laryngoscopy should be avoided in those RA patients with posterior or vertical atlanto-axial subluxation. In patients with other forms of AAS the trachea may be intubated with the help of direct laryngoscopy with appropriate neck stabilization.
In the case of urgent life-threatening problems where anaesthesia must be administered without complete evaluation of the cervical spine, the anesthetist should treat the rheumatoid patient as though he were at risk of lifethreatening cervical spine instability and use the most cautious approach to airway management.
